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DEEP HOLE STATES I N  TWO PARTICLE TRANSFER REACTIONS 
G.M. ~ r a w l e y , *  W.   en ens on,* B.M. ~ p i c e r , * *  V. o f f icer ,**  G. ~ h u t e , * *  
A.D. Bacher, and D. F r i e s e l  
The purpose of t h i s  experiment is t o  search  w i l l  a l s o  be s tud ied  s i n c e  t h i s  is l i k e l y  t o  favor 
f o r  enhanced s t r u c t u r e  a t  high e x c i t a t i o n  energy d i f f e r e n t  R t r a n s f e r s  than t h e  ( p , t )  r eac t ion  
i n  two neutron t r a n s f e r  r eac t ions  on medium and a t  a s i m i l a r  bombarding energy. 
heavy mass nuc l e i .  Such s t r u c t u r e  has  been seen  
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a t  between 6 and 9 MeV of e x c i t a t i o n  i n  ( p , t )  
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r eac t ions  i n  Sn, Cd, and Pd i so topes  a t  42 MeV 
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bombarding energy where t he  s t r u c t u r e  has been Zwieglinski ,  Phys. Rev. L e t t e r s  39, 1451 (1977). 
t e n t a t i v e l y  i d e n t i f i e d  a s  a r i s i n g  from pickup 
from deep ly ing  s h e l l s .  ' Experiments a t  h igher  
bombarding energy using t h e  Indiana Cyclotron 
w i l l  c a s t  f u r t h e r  l i g h t  on t h i s  phenomenon. I n  
p a r t i c u l a r ,  t h e  pos i t i on  of t he  enhanced s t ruc -  YO 30 
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which a r e  favored a t  d i f f e r e n t  bombarding ener- 0+ 2+ 4+ 6+ 8+ 3- 5-  7- 
t u r e  should be independent of bombarding energy, (p,t) cross 
section 20- 
although some change i n  t h e  d e t a i l e d  shape may 
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g i e s  ( see  Fig. 1 ) .  The shape of t h e  angular  Figure 1 
d i s t r i b u t i o n  can a l s o  be predic ted  a t  90 MeV 




bombarding energy (see  Fig. 2) .  The agreement 
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between t h e  experimental  and predic ted  angular  
d i s t r i b u t i o n s  f o r  116~n(p,  t )  and 1 2 0 ~ n ( p ,  t )  a t  
42 MeV is q u i t e  good,' s o  t h a t  a f u r t h e r  com- 
par i son  a t  90 MeV bombarding energy would 
e l u c i d a t e  t h e  ques t ion  of t he  o r i g i n  of t he  
enhancement. I n  add i t i on ,  a t  t h e  h igher  bom- 
barding ene rg i e s  of t h e  IUCF, a search  w i l l  
be made f o r  enhanced s t r u c t u r e  i n  heavier  
nuc l e i  and poss ib ly  a t  h igher  e x c i t a t i o n  energy 
using t h e  (p,  t )  r eac t ion .  The ( a , 6 ~ e )  r eac t ion  
Figure 2 
